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Abstract 
Intervention Mapping (IM) methodology was used to develop a support programme for childhood diabetes management at a 
paediatric clinic located in a tertiary-level state hospital in KwaZulu-Natal. The aim was to develop and strengthen 
psychosocial support for patients and caregivers within a patient-centred approach. The IM process combined research, 
relevant models including the revised Childhood Adaptation Model to Chronic Illness (CAMCI-DM), contextual data and 
participatory group needs assessment from which was developed a conceptual model for objectives and outcomes. Key areas 
for psychosocial support interventions were improved multidisciplinary case coordination, family and individual 
psychotherapies, continuity between inpatient and outpatient care, and group support and education programmes.  
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1. Introduction 
For children and adolescents with diabetes, effective self-management is crucial given the significant risk for 
long term complications of this chronic disease (Jonsson, Hallstrom & Lindqvist, 2010). Research evidence 
suggests a strong link between psychosocial factors and metabolic control with there being general agreement that 
diabetes teams should attend to both biomedical and psychosocial aspects (Jonsson et al., 2010). Our study 
reports on the initial development phases of a diabetes management support programme for children aged 14 and 
below attending a paediatric outpatient clinic at a tertiary-level state hospital in KwaZulu-Natal, South Africa. A 
large proportion of the referred patients attending the hospital were from resource-constrained rural area and the 
area was culturally and linguistically diverse. Programme design was guided by Intervention Mapping, a process 
of systematically combining research, models and constructs with contextual data and local needs assessment 
(Cherrington, Martin, Hayes. Halanych, Wright et al., 2012). The six-step IM framework has also been used in 
the development of adult peer support interventions for diabetes (Cherrington et al., 2012). IM methodology 
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maintained both scientific rigour and an evidence basis for intervention design blended with community 
participation and local needs identification (Cherrington et al., 2012).  
 
1.1 The multidisciplinary team 
 
The 2011 Guidelines of the International Diabetes Federation/International Society of Pediatric and 
Adolescent Diabetes (IDF/ISPAD) describe childhood-onset diabetes as a complex chronic disease requiring 
essential elements of care to prevent severe long-term sequalae for patients and health systems (Craig, 
Hatterseley, Donaghue, 2011). Globally, the majority of patients diagnosed with diabetes in childhood present 
with type 1 diabetes (Craig et al. 2011). There is a significant rise in type 2 diabetes incidence in developing 
countries in addition to atypical presentations in areas affected by severe poverty and malnutrition such as in 
Africa and South East Asia (Craig et al., 2011).  Management of childhood-onset diabetes requires the 
coordinated efforts of a multidisciplinary team (MDT) which minimally consists of doctor, professional nurse and 
dietician but should at the recommended level include mental health professionals and specialized educators 
(Delamater, 2009; Rabbone, De Vito, Sacchetti, Cerutti, 2005).  
 
1.2  Levels of care  
 
 The IDF/IPAD 2011 Guidelines describe three levels of care for child diabetes management – limited 
(resource-constrained), recommended (evidence-based and cost-effective in medium-resourced settings) and 
comprehensive (up-to-date, requiring high resources) (Craig et al., 2011).  Child diabetes is mostly managed in 
the outpatient setting with the standard for recommended care being regular consultation with a specialized 
multidisciplinary team (MDT) consisting of paediatrician, diabetes specialized nurse educator, dietician, 
paediatric social worker and/or psychologist or psychiatrist (Pihoker, Forsander, Wolfsdorf, Wadwa, 
Klingensmith, 2011). The MDT should assess diabetes care including both biomedical and psychosocial aspects – 
review of home monitoring records, review of care, growth and development, screening for co-morbidities or 
complications, identifying areas requiring caregiver supervision, screening for mental health difficulties, 
identifying psychosocial barriers to diabetes management and ongoing diabetes education (Pihoker et al., 2011). 
At recommended care level, patient and family are considered crucial team members with collaboration between 
MDT, patient and family/caregiver in attaining and sustaining optimal outcomes (Pihoker et al., 2011). Key tasks 
for the diabetes MDT are to create easy transition from paediatric to adult care, to provide ongoing diabetes 
education and to facilitate context-appropriate psychosocial support for the family and patient (Pihoker et al., 
2011). In cases of inpatient admission due to diabetic ketoacidosis (DKA), referral to a psychiatric social worker 
or clinical psychologist is recommended.  
1.3 Psychosocial issues affecting diabetes management 
 
 According to the 2011 Guidelines, childhood-onset diabetes management requires at the very least (‘limited 
care’ level), that children and their caregivers have access to effective basic education and practical skills in order 
to manage the onset and course of diabetes from the phase of initial adjustment onwards (Jonsson et al., 2010; 
Swift, Cullen, Knowles, Price, & Waldron, 2011, Yoo, 2011). At the recommended level, children and their 
caregivers should have access to ongoing, learner-centred education on diabetes management which includes self-
management and behaviour changes.  Teams should optimally be trained in educational and basic counselling 
techniques (Swift et al., 2011). At the highest level of comprehensive care, the ISPAD Guidelines recommend 
that educational teams facilitate individualised diabetes education for caregivers and children based on needs 
assessment, considering age, culture, learning styles, lifestyle, stage of diabetes, maturity (Swift et al., 2011).  
Research suggests that too much, erroneous or poorly paced information can lead to negative outcomes and 
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should be facilitated by trained members of the MDT (Tumini, Anzellotti, Chiarelli, 2003, Buchloh, Lochrie, 
Antal, Milkes, Canas et al., 2008).   Where comprehensive care is feasible, ISPAD recommends that MDT should 
all have skills for motivational interviewing and behavioural change techniques (Swift et al., 2011).  There is 
increasing evidence, mostly from Western countries, that adolescents with diabetes have a higher incidence of 
mental health problems, especially where recurrent DKA presents (Delamater, 2009).  It should also be noted that 
early adolescence can be a particularly difficult period for maintaining glycaemic control, both because of the 
physiological changes of puberty and growth but also age and stage-related psychosocial factors (Al-Agha, 
Ocheltree, & Hakeem , 2011, Yoo, 2011,  Whittemore, Jaser, Guo, & Grey, 2010 ). 
 
Although more research is needed, controlled studies suggest that psychosocial interventions can be effective 
in improving metabolic control and health behaviour (Delamater, Anderson, Skinner, Wysocki, Swift, 2011). 
Appropriate interventions are those which include the family, emphasise goal-setting, self-management, 
behaviour contracts, enhance caregiver communications and define responsibility (Delamater et al., 2011). 
Research indicates better outcomes of care for children with high levels of family support and cohesion and 
conversely, poor outcomes where there is family dysfunction or conflict (Delamater et al., 2011). Practical 
support from family is needed throughout childhood but research indicates that adolescents increasingly draw on 
peers for emotional support (Delamater, 2009).  Although not well-represented in the research literature, diabetes 
camps can be a useful adjunctive intervention but should not be considered complete interventions in themselves 
(Tumini et al., 2003, Gellar, Schrader, & Nansel, 2007). It is known that caregivers can experience a range of 
negative emotions from initial shock, denial, avoidance or even trauma to worry, a sense of futility, fatigue 
(Delamater, 2009, Tumini et al., 2003). As the duration of illness increases, the focus of caregivers shifts from 
daily management to the longer-term sequelae, which can increase caregiver anxiety (Delamater, 2009, Tuminin 
et al., 2003). Where resources are limited, psychologists may not always be dedicated members of the diabetes 
MDT, so other members of the team should have the basic skills for managing psychosocial aspects (Delamater et 
al., 2011). Randomised controlled trial research identifies that diabetes outcomes can be improved when members 
of the MDT are trained in basic counselling skills, motivational interviewing and psycho-educational skills 
(Robling, McNamara, Bennert, Butler, Channon, Crowne et al., 2012).  
1.4 Models of care 
Relevant models of care which provide a conceptual basis for collaborations between the MDT, patient and 
family/caregivers are the empowerment paradigm (Brink & Chiarelli, 2004) and the Patient-Centered Care Model 
for Childhood Diabetes (PCCM-CD) (Anderson & Funnell, 2000, cited in Brink & Chiarelli, 2004). The PCCM-
CD outlines the multidirectional influences among health team, child, caregiver and the patient’s broader situation 
or context in producing diabetes management outcomes (Anderson & Funnell, 2000, cited in Brink & Chiarelli, 
2004).  Patient behaviour is conceptualised as reciprocally influenced by instrumental and affective resources 
available to both child and caregiver (Brink & Chiarelli, 2004). From a conceptual level, the PCCM-CD model 
clearly shows that the diabetes MDT should work closely with caregiver and child, carefully considering the 
patient’s life events, current stressors, culture, community context and peer group interactions.  A weakness of the 
PCCM-CD model is that it carries developed world assumptions, and in adapting this model to the South African 
resource-constrained context, the patient’s material resources, access to basic services and living conditions are 
likely influences upon outcomes of care. The empowerment paradigm (Brink & Chiarelli, 2004) usefully 
highlights the importance of partnership and shared responsibility, complementing the PCCM-CD model. 
 
In evaluating outcomes of care, the emphasis to date has been placed upon the biological outcomes as quality 
standards (measurements of growth, physical development, pubertal development, indicators of microvascular 
complications, indicators of cardiovascular complications) (Pihoker et al., 2011). Less evaluation research has 
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been done with psychosocial outcomes of care which may be antecedent to the biological outcomes. Psychosocial 
outcomes can be school absence, missed appointments, and quality of life (QOL) measures (Pihoker et al., 2011).  
 
In the revised Childhood Adaptation Model to Chronic Illness: Diabetes Mellitus (CAMCI-DM), the 
measurable outcomes for adaptation are conceptualised as comprising the two broad areas of metabolic control 
(A1c glycameic levels, blood pressure, growth chart) and QOL (Whittemore et al., 2010). The revised CAMCI-
DM model comprises four interacting domains to conceptualise adaptation to child diabetes (1) individual and 
family characteristics, such as age, duration of diabetes, gender, family environment and socioeconomic status (2) 
Psychosocial responses, including depressive symptoms, behaviour disorders and disordered eating,  (3) 
Individual and family responses, comprising areas of self-management, coping, self-efficacy, family functioning 
and social competence, and (4) adaptation, consisting of metabolic control and QOL measures (Whittemore et al., 
2010). Strengths of the model is that it accounts for changes affecting children of differing ages, pubertal changes, 
duration of the illness and family conflicts as significant correlates with depressive symptoms, the influence of 
family environment and the role of stress at individual and family level. A weakness of the model for the local 
context is its relative under-emphasis upon socio-economic and cultural factors 
 
1. Method 
2.1 Aim and objectives 
The aim of the IM process was to systematically develop an evidence-based, locally appropriate psychosocial 
support programme for children with diabetes and their caregivers attending the outpatient clinic. A broader aim 
for the programme development was to enhance appropriate patient-centred care in a coordinated 
multidisciplinary clinic context and attain recommended levels of care within available resources. The objectives 
of the programme development were (1) to identify psychosocial needs of children with diabetes, (2) to identify 
programme outcomes via contextual data, needs assessment, research and relevant theory, (3) to design and pilot 
a locally appropriate, evidence-based programme for psychosocial support. The phase thereafter was to plan for 
implementation, implementation of the programme and evaluation, and additional stages of the IM process 
(Cherrington et al., 2012). 
 
2.2 Research setting, population and sampling 
  
The study population consisted of patients age 14 and under, diagnosed with childhood-onset diabetes and 
attending the paediatric outpatient endocrinology clinic with their accompanying caregivers.  The group needs 
assessment took place over three months and involved the participation of 50 patients (ages 7 to 14) and 50 
caregivers in separate discussion groups. Participation in group needs assessments was by the informed written 
consent of caregivers and the informed assent of the participating child patients as a purposive, convenience 
sample. Additional sources of contextual data consisted of researcher field notes and notes from intervention 
mapping activities with the MDT. The inclusion criteria were all patients attending the outpatients endocrinology 
clinic and the accompanying caregiver. The exclusion criteria were patients without accompanying caregivers or 
patients without informed written consent.  
 
Data analysis followed IM procedures for developing matrices to integrate contextual data and needs 
assessment with relevant points from research literature, conceptual models and solution development, 
comparing problems and solutions identified by the children, their caregivers and the MDT. The descriptive data 
was tabulated and sent for comment to all relevant stakeholders including the multidisciplinary team. Additional 
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feedback was then incorporated into the inductive results and this added rigour to the study in terms of an 
independent review. A modified version of the CAMCI-DM Model was developed to guide programme 
objectives and outcomes. 
 
Only group data was used, and group and individual consent were obtained and sustained through a 
participatory and interactive group assessment process. Ethical clearance for the study was provided by the 
Umgungundlovu Health Ethics Research Board (UHERB). Participation in the study was of likely direct benefit 
to the participants themselves as they were actively involved in the design of their own support programme. 
2. Results 
3.1 Local needs assessment 
 
The children interviewed in the needs assessment groups identified challenges in compliance with nutritional 
management, mood and affective fluctuations (frustrations, feeling isolated or marginalised, having to be more 
responsible than others, sense of unfairness and other negative emotions), and the physiological effects of 
hypoglycaemia or hyperglycaemia. The children also noted problems of managing food intake in peer social 
contexts, feeling blamed for having the condition and school educators being insensitive or indifferent.   
 
Caregivers interviewed in the groups identified affective or mood challenges of the child (frustration, easily 
upset, irritability, emotional about the illness and negative emotions) especially noted for the children above age 
ten. The caregivers also noted the challenges of maintaining glycaemic control and emotional challenges of the 
caregiver (initially anxiety, then frustration, sense of helplessness, guilt or sense of having failed as a parent). 
Also emphasised by caregivers were the practical support problems – financial constraints, reliance on secondary 
caregivers, monitoring and insulin administration when the child attended school, food insecurity, inappropriate 
food available from school feeding schemes, access to social welfare and practically managing monthly clinic 
visits. Caregivers also noted motivational challenges such as the child losing interest or not taking responsibility 
and ‘behavioural problems such as oppositional behaviour or the child taking ‘short cuts’ or ‘cheating’ with 
insulin management.  Lack of compliance with nutritional management was attributed to practical issues such as 
insufficient resources to purchase required foods or simply not having enough food in the house. 
 
In MDT discussion, problems identified included negative parental responses of blaming the child, feeling 
resentful or a sense of failure and it was considered that some parents lacked sufficient parenting skills, enabled 
problems with overprotective or overanxious behaviour or allowed the child too much autonomy with regards to 
diabetes management. The MDT perception was that autonomy and competency needs of late childhood 
conflicted with the need for caregiver supervision of diabetes management to continue into adolescence. The 
problem of glycaemic fluctuations during puberty was also noted. The MDT also identified that by the early 
teens, caregivers had become more aware of the serious long term consequences of poorly managed diabetes and 
experienced a sense of failure, anxiety or futility accompanied by a belief that the child’s life potential had 
diminished.  
 
3.2 Integration with research and theory 
 
A review of relevant research and theory highlighted areas for programme development alongside the initial 
mandate to develop the programme (provisional list). Key aspects of the provisional list were the collaborative 
‘triad’ of patient, caregiver and MDT, the need for continuity of care as patients transitioned from child to adult 
clinic and consistent healthcare providers. Key elements identified from the research literature were optimising 
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levels of care within available resources, confirming the importance of points defined in the provisional list, 
considering mental health aspects and the recommended level of care and  developing MDT skills in the 
psychosocial management of the condition through training in basic counselling skills, motivational interviewing 
and learner-centred educational skills, as recommended in the literature (Buchloh et al., 2008, Pihoker et al., 
2011, Robling et al., 2012). 
 
Five theoretical additions were considered in the design process, the revised CAMCI-DM (Whittmore et al., 
2010), the PCCM-CD (Anderson & Funnell, 2000, in Brink & Chiarelli, 2004), Social Cognitive Theory as 
applied to adolescent experience of diabetes in an indigenous context (Asril & Yuniarti, 2012), the well-known 
Health Belief Model (Whittemore et al., 2010) and the empowerment paradigm emphasising a shift away from 
expert roles to collaborative approaches (Brink & Chiarelli, 2004).  A weakness of the Health Belief Model is its 
individual level emphasis. As indicated by Asril and Yuniarti (2012) in their study of Indonesian adolescents’ 
experience of diabetes, individual health beliefs occur in a context of community, shared cultural values, local 
beliefs, educational background and socio-economic status. Both the CAMCI-DM and PCCM-CD models were 
useful in emphasising the bidirectional influences of patient and caregiver responses in diabetes outcomes, and 
the CAMCI-DM was comprehensive in identifying multilevel influences affecting diabetes outcomes as 
measured by metabolic control and QOL measures. Ideas for intervention design were generated from the needs 
assessment phase. Contextual data and MDT ward round discussions were a source of ideas for optimising care. 
It became apparent that outcomes were improved by coordinated MDT intervention, regular ward round case 
discussions and continuity of care between inpatient admissions and outpatient follow-ups.   
  
 Table 1: Challenges facing children with diabetes (perceptions of children, caregivers and MDT) 
 
Child perceptions Caregiver perceptions Diabetes MDT perceptions 
• Nutritional compliance 
• Emotional challenges 
• Motivational challenges 
• Physiological challenges 
• Peer relationships 
• Family dynamics 
• Educational challenges 
• Emotional challenges (child) 
• Emotional challenges (caregiver) 
• Physiological challenges 
• Motivational challenges 
• Practical support issues 
• Socioeconomic issues 
• Behavioural problems 
• Negative parental responses 
• Parent skills deficits 
• Developmental changes 
• Pubertal changes 
• Adjustment to chronic illness 
• Limited patient resources 
• Pressures to fake good 
 
 
3.3 Identifying outcomes and objectives 
 
   The primary outcomes were to improve metabolic control as measurable indices and improve QOL, 
following other relevant studies (Cherrington et al., 2012; Robling et al., 2012, Whittemore et al., 2010).  Results 
from Step 1 were mapped onto the schema of mediating variables, self-management objectives and primary 
outcomes as used by Cherrington et al (2012) in their peer support intervention for adults (see Figure 1).  
 
     The objectives were defined by the results of Step 1, specifically to address developmental and contextual 
factors relevant to the clinic context from the key areas identified. The self-efficacy of both caregiver and child 
were suggested as mediating variables, following the key observation that the caregiver’s self-efficacy was 
closely linked with that of the child’s in effecting health behaviour (Whittemore et al., 2012). 
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Table 2: Integrating key areas for programme development 
 
Provisional list Research Literature Additions Theoretical Additions 
• Partnership approach  
• Patient,  caregiver and MDT triad 
• Continuity and consistency of care 
• Understanding the condition 
• Understanding the management 
• Understanding the patient 
• Understanding the caregiver 
• Emotional process of adjustment 
• Behavioural process of adjustment 
• Cognitive processes of adjustment 
• Developmental age and stage 
• Levels of care (IDF/ISPAD) 
• Psychosocial support essential 
• Paced education process 
• Adjustment process 
• Early adolescence challenges 
• Mental health aspects 
• MDT psychosocial skills 
• Effective programme components 
• Caregiver emotional responses 
• Psychosocial interventions (health 
education, individual 
interventions, family interventions 
group interventions, buddy 
system, diabetes camps) 
• Revised CAMCI-DM (adaptation 
mediated by family functioning, 
coping and and self-management) 
• PCCM-CD (multidirectional 
influence, resources, patient 
centred, triadic feedback loops) 
• Social Cognitive Theory (self-
representation, illness schemas, 
self-efficacy, health expectancies) 
• Health Belief Model (perceived 
risks, benefits and vulnerability) 
• Empowerment paradigm 
(participatory multilevel 
empowerment) 
 
The need for a coordinated MDT was identified and matched research and treatment guidelines (Brink & 
Chiarelli, 2004, Pihoker et al., 2011). The inclusion of family functioning was supported by theory and research, 
less so by the local needs assessment but was in line with MDT discussion as a source of contextual data. 
Psychosocial interventions were well supported in theory, research and local needs assessment but there was less 
indication which interventions would be most effective, however access to specialised mental health care and 
social work intervention was observed in MDT discussion to be crucial in addressing specific psychosocial 
needs. These included access to social assistance, caregiving disruptions and family changes affecting the child’s 
diabetes management in addition to psychological interventions for behavioural and emotional problems.   
 
3.4 Selecting theory-based methods and practical strategies 
 
The revised Childhood Adaptation Model of Chronic Illness: Diabetes Mellitus (CAMCI-DM) was used as an 
overall framework from which to develop the overall intervention (see Figure 2). Local factors and variables 
identified in Steps 1 and 2 of the IM process were mapped onto the CAMCI-DM model (Whittemore et al., 
2011). Additions were made on the basis of the needs assessment with the inclusion of structural, proximal and 
distal factors impacting the family and individual in the local context. Social and material conditions were 
foregrounded in the local needs assessment and were included in the model on this basis. Practical strategies 
identified through the IM process were (1) collaborative, patient-centred approach involving caregiver/s as 
crucial members of the diabetes team, (2) improved continuity between inpatient and outpatient care and 
consistency in health care provider where possible, (3) improved MDT case coordination through weekly case 
discussion meetings attended, (4) including dietician, psychologist and where possible, the paediatric social 
worker in MDT case discussions, (5) group support intervention at the start of the clinic day facilitated by the 
psychologist with focus on coping skills, emotional health, self-management and motivation, (6) group health 
education facilitated by the dietician with both caregivers and children on the clinic day, (7) links with 
organisational support for child diabetes (Diabetes SA organisation and Camp Roaring Lions), (8) referral of 
children and caregivers to psychological services when emotional or behavioural problems presented, (9) training 
of MDT in motivational interviewing skills and (10) psychological assessment of all paediatric patients admitted 
with DKA. 
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Figure 1: Mediating variables, objectives and outcomes (Schema based on Cherrington et al., 2012). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.4 Summary of results 
 
     It was known that many communities within the catchment area of the hospital were under-resourced and 
managing childhood onset diabetes was made all the more challenging for patients because of living conditions, 
stress exposure and socioeconomic factors. The initial IM phases allowed the participating team members to 
formulate outcomes and objectives for outpatient management of childhood onset diabetes, integrating both 
psychosocial and biomedical aspects within a cohesive MDT approach. Outcomes could be achieved through 
improved case coordination, interdisciplinary communication, consistency and continuity of care, psychosocial 
support groups and ongoing, paced diabetes education. Access to mental health practitioners including a 
psychologist and paediatric social worker was integral in attaining objectives. Continuity of care is essential for 
the patient to manage transitions in collaboration with caregiver/family support and the diabetes MDT 
(Markowitz, & Laffel, 2012). The IM process identified locally relevant objectives and outcomes for MDT 
integrated care with a dual focus on psychosocial and biomedical aspects of diabetes care, in keeping with 
controlled studies on diabetes outcomes (Cherrington et al., 2012; Robling et al., 2012, Whittemore et al., 2010). 
 
 
 
 
 Mediating Variables Objectives       Outcomes (Primary) 
      (Self-management) 
 
Patient 
Self-efficacy 
(child and caregiver) 
 
Appropriate supervision 
 
Insulin management 
 
Functional family unit 
 
Nutritional compliance 
 
Physical activity 
 
Stress management 
 
Diabetes knowledge 
 
Metabolic control indices 
 
Quality of Life indicators 
Cohesive diabetes MDT 
(consistency of care) 
Psychosocial interventions 
(individual, family, group) 
Family functioning  
(support and supervision) 
Material and sociocultural 
resources and support 
Mental health  
(child and caregiver) 
Stress exposure (trauma, 
neglect, abuse, disruption) 
 
Caregiver 
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Figure 2: Childhood Adaptation Model of Chronic Illness (Whittemore et al., 2011) modified for identified local factors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Conclusion 
 
    The triad of patient, caregiver and MDT was identified as the crucial collaboration at the heart of interventions, 
with a finding that consistency was a crucial factor in optimising care. Research has established that diabetes 
management is better accomplished in a specialised clinic or by specialised teams than in a general paediatric 
clinic (Bloomfield & Farquhar, 1990; Pihoker et al., 2011). A finding of this formative work was that continuity 
between inpatient and outpatient care would likely produce better outcomes of care, especially if coordination of 
care was improved by regular case discussions involving all members of the diabetes team.  The socioeconomic 
and living conditions of patients were crucial additional considerations in our context.  A consideration in moving 
to the next phase in programme development was the extent to which recommended care could be optimised 
within the available resources. In developing an existing standard of care, the goal would also be to create 
sustainable and transferrable solutions to facilitate longer term positive outcomes for patients at the clinic and in 
other hospitals in the province. Applying evidence-based strategies should not lose sight of local factors, such as 
the cultural perceptions, illness beliefs or areas of local resilience (Asril and Yuniarti, 2012). 
 
 
        Individual and Family  Psychological Responses Individual and Family Responses   Adaptation
 Characteristics                  
  
Age 
Age of diagnosis 
Duration of illness 
Inpatient admissions 
Gender 
Socioeconomic factors 
 Social assistance 
Living conditions 
 Housing 
 Transport 
Cultural/ethnic factors 
 Illness beliefs 
Treatment modality 
 Insulin regimen 
Growth 
Pubertal development 
Family environment 
 Caregiver/s 
 Family functioning 
 DM-specific support 
Stress exposure 
 Trauma 
 Neglect 
 Abuse 
Education 
 School grade 
 Grades repeated 
  
Depressive 
symptoms 
 
Anxiety 
 
Behavioural 
problems 
 
Adjustment 
 
Stress responses 
 
Negative emotions 
Self-managment (tasks, skills, 
responsibility sharing, insulin 
management, monitoring, 
nutritional management, 
exercise) 
Coping (adaptive, avoidant, 
disengaged) 
 
Self-efficacy (effective 
behaviour performance beliefs) 
 
Family functioning (conflict, 
negative or critical parenting, 
parental acceptance/rejection, 
family disruptions, changes) 
 
Social competence (managing 
stigma, disclosure, peer 
relations)
 
 
 
 
 
 
Metabolic 
control indices 
 
Quality of life 
indicators 
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